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1
HANDHELD POWER WORKING MACHINE

BACKGROUND

1. Field of the Invention

The present invention relates to a handheld power working
machine having a gripper held by a user working, and more
specifically, to a handheld power working machine having a
gripper rotating with respect to a main body.

2. Description of the Related Art

Conventionally, a handheld power working machine has
been known where a working part such as a blade driven by a
driving part such as an engine is provided in front of a main
body, and the driving part is incorporated in the main body.
This handheld power working machine may include a main
handle and a sub-handle where the main handle is held by a
user to operate the working part and the sub-handle is used as
an aid to the main handle to support the main body. The main
handle may rotate with respect to the main body.

For example, a power working machine is disclosed, for
example, in Japanese Patent Application Laid-Open Publica-
tion No. 2005-176822 (claim 1 and FIG. 4), where a handle is
pivotably mounted on a shaft part extending from a main
body. The handle has a locking mechanism that restricts rota-
tion, a locking release lever that releases this locking mecha-
nism and a stopper member that allows the locking mecha-
nism to operate when restricting the throttle lever from
swinging, and restricts the locking mechanism from operat-
ing when allowing the throttle lever to swing. The stopper
member is provided in a position apart from the throttle lever.

This power working machine having the locking mecha-
nism seems to be able to prevent incorrect operation because
ofreliably prohibiting the throttle lever from operating during
rotating operation of the handle and also prohibiting the
handle from rotating during operation of the throttle lever.

However, the power working machine disclosed in the
above-described patent document does not necessarily have
good operationality. Itis because the locking release lever that
operates the locking mechanism is provided in only one posi-
tion in the lower end side of the handle, and therefore the user
needs to lose hold of the handle once and then operate the
release lever when, for example, the user stops working and
rotates the handle.

SUMMARY

In view of the above-described problem, it is an advantage
of an aspect of the present invention to provide a handheld
power working machine that makes it possible to operate a
gripper to rotate while the user keeps the hand holding the
gripper.

According to a first aspect of the present invention, a hand-
held power working machine includes: a main body provided
with a driving part; a working part configured to drive by the
driving part; and a gripper provided to be able to rotate with
respect to the main body. The gripper includes a restriction
part configured to be able to switch between at least a restric-
tion state where the gripper is restricted from rotating with
respect to the main body and a release state where the gripper
can rotate by releasing the restriction state; and switching
operation parts configured to perform switching operation to
switch between the restriction state and the release state in the
restriction part. Respective switching operation parts are dis-
posed in at least one side and the other side of the gripper in
the direction in which the gripper rotates.

Respective switching operation parts are disposed in one
side and the other side of the gripper in the direction in which
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the gripper rotates, and therefore either of the switching
operation parts can be operated even ifthe gripper is restricted
from rotating in various positions. As a result of this, it is
possible to operate the gripper to rotate while the user keeps
the hand holding the gripper. In addition, when holding the
gripper with either the right hand or the left hand, the user can
operate the switching operation parts while keeping the hand
holding the gripper.

The switching operation parts are biased by a biasing mem-
ber. Respective switching operation parts disposed in one side
and the other side of the gripper in the direction in which the
gripper rotates, are substantially the same distance apart from
the biasing member.

When either of the switching operation parts in one side or
the other side in the direction in which the gripper rotates, is
pressed, it is possible to perform switching operation with the
same force. Therefore, when holding the gripper with either
the right hand or the left hand, the user can operate the gripper
in the same way without feeling a difference. Consequently,
the operationality of the power working machine can be
improved. By this means, when holding the gripper with
either the right hand or the left hand, the user does not need to
release the gripper and can operate the switching operation
parts in the same way without feeling a difference.

Each switching operation part includes a force point por-
tion pressed by a hand holding the gripper and is provided to
be able to slide on the gripper. The direction in which the
switching operation part slides and the direction in which
force acts on the force point portion are parallel to one
another.

The force point portion provided in a switching operation
part is configured such that force is easily applied in the same
direction as the direction in which the switching operation
part slides, and therefore, the force applied to the force point
portion is effectively used to slide the switching operation
part. By this means, it is possible to slide the switching opera-
tion part with smaller force.

The gripper is formed by a casing which is fabricated by
combining a pair of case components having opening parts
opposite to one another. A plurality of parts are accommo-
dated in the casing. One case component is combined into the
other case component after the plurality of parts are accom-
modated in the one case component.

When a casing is fabricated by combining a pair of case
components after parts are mounted in both case components,
complicated work is required because the case components in
which parts are mounted are different for parts. However, the
parts to be accommodated in the casing are mounted in one
case component in advance, and therefore it is possible to
efficiently perform assembly operation.

The gripper includes a throttle lever to operate output of the
driving part. The switching operation parts are disposed in
positions in the gripper where the switching operation parts
and also the throttle lever can be operated while the gripper is
held.

For example, it is possible to perform the following
sequential operation while the user keeps the hand holding the
gripper: operating the throttle lever to do work; stopping the
work once and operating the switching operation parts to
rotate the gripper; and operating the throttle lever again to do
work.

According to the present invention, it is possible to provide
a handheld power working machine that makes it possible to
operate a gripper to rotate while the user keeps the hand
holding the gripper.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an exemplary perspective view showing a hedge
trimmer according to an embodiment of the present inven-
tion;

FIG. 2A is an exemplary plan view showing a main handle
in the hedge trimmer according to an embodiment of the
present invention;

FIG. 2B is an exemplary right side view showing the main
handle in the hedge trimmer according to an embodiment of
the present invention;

FIG. 3 is an exemplary cross sectional view taken along
line A-A in FIG. 2A;

FIG. 4 is an exemplary cross sectional view taken along
line B-B in FIG. 2B;

FIG. 51s an exemplary cross sectional view showing a main
handle in working;

FIG. 6 is an exemplary cross sectional view showing the
main handle in a release state;

FIG. 7 is an exemplary cross sectional view taken along
C-C line in FIG. 6; and

FIG. 8 is an exemplary right side view (partial cross sec-
tional view) showing a state in which a right case is removed
from the main handle.

DETAILED DESCRIPTION

Now, an embodiment of the present invention will be
described in detail with reference to the drawings. Parts pro-
viding the same operational advantage are assigned the same
reference numerals, and overlapping descriptions will be
omitted for ease of explanation. Although the present inven-
tion can be broadly applied to handheld power working
machines having a mechanism that allows a gripper to rotate
with respect to a main body, an example will be explained
here where the present invention is applied to a hedge trim-
mer.

FIG. 1 is an exemplary perspective view showing a hedge
trimmer as a handheld power working machine according to
an embodiment of the present invention. As shown in FIG. 1,
a hedge trimmer 1 has: a main body 100 including a housing
110 in which a driving part and so forth are accommodated; a
working part 120 extending forward from the main body 100
side (opposite a user), a main handle 200 equivalent to a first
gripper provided behind the main body 100; and a sub-handle
160 equivalent to a second gripper provided in front of the
main body 100.

The main body 100 shown in FIG. 1 has a driving part,
which is an engine, and, as seen from outside, the housing 110
exposes a starter handle 103, a fuel tank 105, an air cleaner
cover 107, and a muffler cover 109 that covers a muffler. A
gear case (not shown) is fixed to the bottom surface of the
housing 110. A power transmission mechanism (not shown)
that transmits the power of the engine to the working part 120
(blade) is accommodated in the gear case. The power trans-
mission mechanism is a well-known technology, and there-
fore will not be described in detail. For example, a power
transmission mechanism converts rotational motion into
reciprocating motion of a blade by providing an eccentric cam
on a gear rotated by the power of an engine. Here, although an
engine is used as an example of a driving part, a driving part
is a broad concept including an engine, an electric motor and
so forth, and is used to operate a working part.

The working part 120 formed by, for example, two comb-
like blades 121 and 122 overlapping one another. These
blades 121 and 122 are connected to the power transmission
mechanism in the gear case, and therefore can move forward
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and backward. The blades 121 and 122 are arranged such that
the teeth substantially horizontally project from side to side,
and therefore, when the user horizontally holds the main body
100, the working part 120 moves horizontally in working.

The sub-handle 160 is held with the nondominant hand of
the user in general, and used to support the hedge trimmer 1,
as an assistant to the main handle 200. This sub-handle 160
has an approximately C-shaped (approximately inversed
U-shaped) gripper, and includes an upper part as a horizontal
grip 161 extending from side to side, and vertical grips 165
extending downward from both ends of the horizontal grip
161. Respective end parts of the vertical grips 165 bend inside
and are fixed to the lower part of the front side of the main
body 100.

The main handle 200 is held with the dominant hand of the
user in general. The main handle 200 has a ring shape as a
whole, having an internal circumference which allows the
user’s palm to be accommodated, and is disposed in the back
side (user’s side) of the main body 100. In this case, as shown
in FIG. 1, the main handle 200 is disposed to be shaped as a
ring as seen in side view. Here, the main handle 200 can rotate
with respect to the main body 100 about the axis of rotation in
the lengthwise direction, and is provided with a restriction
part 250 to restrict the main handle 200 from rotating in
working. Now, descriptions will be explained in more detail.
Here, unless otherwise noted, it is defined that the working
part 120 side is the front side and the main handle 200 side is
the back side, and the left and right are defined as seen from
the back side to the front side for ease of explanation.

FIG. 2 is an exemplary enlarged view showing the main
handle 200, FIG. 2A is an exemplary plan view showing the
main handle 200, and FIG. 2B is an exemplary side view
showing the main handle 200. The main handle 200 having a
ring shape as seen in side view is designed such that the user
holds a gripper 201 in the upper part. A rubber 202 serving as
antislip and vibration proof is attached to the gripper 201. In
the gripper 201, a throttle lever 220 to adjust output of the
engine after the engine is activated, is disposed in the lower
part (on the inner surface of the main handle 200), a stop
switch 230 to stop the engine is disposed in the front side of
the upper part, and a lock lever 210 that is a safety device for
the throttle lever 220 is disposed behind the stop switch 230.
Then, in order to operate the gripper 201 while the user keeps
the hand holding the gripper 201 even if the gripper 201 is
restricted from rotating in various positions, the gripper 201 is
provided with a switching operation part 240 (a male member
240L and a female member 240R) to release the main handle
200 from restriction of rotation, on both left and right sides of
the front part of the gripper 201. By this means, for example,
when holding the gripper 201 with either the left hand or the
right hand, the user can easily operate the switching operation
part 240 with the thumb keeping the hand holding the gripper
201.

The main handle 200 is formed by a right case 205R and a
left case 205L (collectively referred to as “case 205”) includ-
ing vertical surfaces that open opposite to one another. The
right case 205R and the left case 2051 are combined by
matching the openings with one another to form a cavity in
the main handle 200.

As shown in FIG. 3, the throttle lever 220 includes a first
convex restriction part 221 and a second convex restriction
part 223 in the upper part and the lower part, respectively, in
the front side, and a lever part 224 that the user press with a
finger in the back side. This throttle lever 220 is mounted to be
able to pivotally move in a predetermined range about a
rotating shaft 225 provided in the bottom end part in the front
side. The throttle lever 220 can change states among a first
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state where it projects downward from the main handle 200,
a second state where it is accommodated in the main handle
200 and an optional neutral state between the first state and
the second state. The throttle lever 220 is connected with the
engine through a throttle wire 229, and therefore output of the
engine can be controlled according to the state of the throttle
lever 220. Here, the throttle wire 229 is connected to the main
body 100 passing through the back part of the main handle
200 while being accommodated in the lett case 205L..

The lock lever 210 has a concave restriction part 211
matching the first restriction part 221 in the throttle lever 220
in the lower part of the front side, and a pressing part 215 in
the back side. This lock lever 210 is mounted to pivotably
move in a predetermined range about a rotating shaft 213
provided between the restriction concave part 211 and the
pressing part 215 in the lengthwise direction, and can switch
between a first state where it projects upward from the main
handle 200 and a second state where it is accommodated in
the main handle 200. When the lock lever 210 is not pressed
but projects upward from the main handle 200, the first
restriction part 221 formed in the front part of the throttle
lever 220 is fitted into the concave restriction part 211 formed
in the front part of the lock lever 210, and therefore the throttle
lever 220 is not accommodated in the main handle 200 even if
the user attempts to operate the throttle lever 220.

Here, a torsion coil spring 227 as a biasing member is fitted
into the rotating shaft 225 in the throttle lever 220. One end of
the torsion coil spring 227 contacts the inner bottom surface
of the throttle lever 220, and the other end contacts the inner
top surface of the lock lever 210. By this means, the throttle
lever 220 and the lock lever 210 are biased downward and
upward, respectively.

As shown in FIG. 4, the switching operation part 240
includes the male member 240L and the female member
240R. The male member 240L is provided with a pressing
portion 2411 projecting in the left side of the gripper 201, and
the female member 240R is provided with a pressing portion
241R projecting in the right side. The male member 240L. and
the female member 240R are partly inserted into a locking
hole 206R provided in the right case 205R and a locking hole
206L. provided in the left case 2051, respectively. Then, a
convex part 2451, provided in the male member 240L. is fitted
into the concave part 245R provided in the male member
240L in the case 205, and then fastened with a fastening
member 243 such as a screw, so that the male member 240L
and the female member 240R are provided to sandwich the
case 205. Here, the length of the locking holes 2061 and 206R
in the vertical direction is greater than the length of the convex
part 2451, and the concave part 245R fitting into one another
in the vertical direction, so that the switching operation part
240 can slide on the case 205 in the range for the difference
between the length of the locking holes 206R and 2061 in the
vertical direction and the outer diameter of the concave part
245R and the convex part 245L. fitting into one another. Here,
the pressing portions 2411, and 241R serve as force point
portions to which the user applies force during operation of
the switching operation part 240, and are formed as plates
parallel to the direction orthogonal to the sliding direction of
the switching operation part 240. Therefore, the direction of
the action of the force (pressing direction) applied to the
pressing portions 2411, and 241R is parallel to the sliding
direction of the switching operation part 240. This allows the
applied force to act in one direction (the sliding direction
indicated by a white arrow in FIG. 2A), and therefore it is
possible to slide the switching operation part 240 with smaller
force. In addition, the pressing portions 2411 and 241R
incline to slightly elevate the front side according to the
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inclination of the gripper 201 inclining to elevate the front
side. By this means, the inclination of the gripper 201
approximately matches that ofthe pressing portions 2411 and
241R, and therefore the user easily operates the pressing
portions 2411 and 241R while holding the gripper 201.

These convex part 2451, and concave part 245R in the
switching operation part 240 are fitted into a fitting hole 251
provided in the top of the restriction part 250. This restriction
part 250 freely moves in the sliding direction of the switching
operation part 240 in conjunction with the switching opera-
tion. The restriction part 250 includes the fitting hole 251 in
the top part, an intermediate part 253 extending in the sliding
direction of the switching operation part 240, and a locking
portion 255 bending at the end of the intermediate part 253
and projecting from the main handle 200 toward the main
body 100. The fitting hole 251 is provided in the center of a
cylindrical body 252 having an approximately circular shape
as seen in side view. This cylindrical body 252 does not
contact the second restriction part 223 when the throttle lever
220 is not pressed (see FIG. 6), and, on the other hand, when
the throttle lever 220 is pressed, the second restriction part
223 moves below the cylindrical body 252. Therefore, when
moving downward, the cylindrical body 252 contacts the
second restriction part 223 (see FIG. 5). By this means, the
cylindrical body 252 (restriction part 250) is restricted from
moving downward.

Then, the intermediate part 253 is a tubular body in which
a coil spring 254 is accommodated. The coil spring 254 is a
biasing member that biases the switching operation part 240
to slide upward. This tubular body is disposed at the midpoint
between the left case 2050 and the right case 205R, and
therefore, the pressing portion 2411 in the male member
240L supported by the left case 2051 and the pressing portion
241R in the female member 240R supported by the right case
205R are the same distance apart from the tubular body. As a
result of this, when either the pressing portion 2411 or 241R
is pressed, it is possible to perform switching operation with
the same force. By this means, when holding the gripper 201
with either the right hand or the left hand, the user does not
need to release the gripper 201, and can operate the switching
operation part 240 in the same way without feeling a differ-
ence.

The main handle 200 has a convex part 208 having an
approximately cylindrical shape, which projects forward, in
the bottom of the front side. Meanwhile, the housing 110 in
the main body 100 has a concave part 108 matching the
convex part 208 in the bottom of the back side. Then, convex
part 208 is fitted into the concave part 108 with a little clear-
ance, so that the main handle 200 is supported to be able to
rotate with respect to the housing 110.

Here, as shown in FIG. 7, a notch 208a is formed on the top
of'the convex part 208 to allow the locking portion 255 in the
restriction part 250 to freely enter and exit. In addition, the
restriction grooves 106 extending in the lengthwise direction
are formed on the internal perimeter surface of the concave
part 108 every predetermined angle, and allow the locking
portion 255 to fit into them. As shown in FIG. 7, five restric-
tion grooves 106a, 1065, 106¢, 1064 and 106e are formed in
the upper half of the concave part 108 every forty-five
degrees.

In a state in which the pressing portion 241 in the switching
operation part 240 is not pressed, the switching operation part
240 is biased upward by the biasing force of the coil spring
254 as shown in FIG. 3. In this case, the restriction part 250
moves in conjunction with the switching operation part 240,
and is located in the direction in which the switching opera-
tion part 240 slides upward. At this time, the locking portion
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255 is fitted into a restriction groove 106 to place the main
handle 200 into a restriction state in which the main handle
200 cannot rotate with respect to the main body 100. On the
other hand, when the switching operation part 240 is pressed
down against the biasing force of the coil spring 254, the
restriction part 250 moves down as shown in FIG. 6, in con-
junction with the movement of the switching operation part
240. At this time, the locking portion 255 is located below the
restriction grooves 106 and released from the locked state,
and therefore placed into a release state in which the main
handle 200 can rotate with respect to the main body 100. In
the release state, pressing by the pressing portion 241 is
stopped after the main handle 200 is rotated with respect to
the main body 100 to the position of a desired restriction
groove among the restriction grooves 106a to 106, and there-
fore, the restriction part 250 moves upward and the locking
portion 255 is fitted into any restriction groove 106. This
places the main handle 200 into the restriction state again to
fix the main handle 200 to the main body 100.

This switching operation between the restriction state and
the release state by the switching operation part 240 can be
performed in a state in which the throttle lever 220 is not
operated, that is, the lever part 224 projects from the case 205
(not in working condition). It is because the cylindrical body
252 in the restriction part 250 does not contact the second
restriction part 223 in the throttle lever 220 and therefore the
restriction part 250 can move upward and downward.

On the other hand, as shown in FIG. 5, in a state in which
the throttle lever 220 is operated, that is, the lever part 224 is
accommodated in the case 205 (in working condition), the
lower part of the cylindrical body 252 in the restriction part
250 contacts the second restriction part 223 in the throttle
lever 220. As a result of this, the restriction part 250 is
restricted from moving downward, and therefore the switch-
ing operation part 240 cannot perform switching operation.
As described above, in the state in which the working part 120
operates (in working condition), the switching operation part
240 cannot perform switching operation, and therefore the
main handle 200 is restricted from rotating with respect to the
main body 100. On the other hand, when the working part 120
does not operate (not in working condition), the switching
operation part 240 can perform switching operation to allow
the main handle 200 to rotate with respect to the main body
100.

Here, as shown in FIG. 8, when the right case 205R and the
left case 205L are combined to form the main handle 200,
each part such as the lock lever 210, the throttle lever 220, the
throttle wire 229, the stop switch 230 and the restriction part
250 are accommodated or mounted in the left case 2051, and
then the right case 205R is fitted to the left case 205L.. Here,
the cord 2304 for the stop switch 230 extends near the restric-
tion part 250 and is connected to the main body 100. In this
case, a blocking plate 209 is provided between the restriction
part 250 and the cord 230a so as not to interfere with the
operation of the restriction part 250. Here, the switching
operation part 240 (the male member 2401 and the female
member 240R) is not mounted in the left case 205L in
advance, but is mounted to the case 205 from the outside after
the right case 205R and the left case 2051 are combined. In
this way, the parts in the case 205 are accommodated or
mounted in one case (left case 205L) in advance, so that it is
possible to efficiently perform assembly operation.

Although the embodiment according to the present inven-
tion has been described with reference to the drawings, the
specific configuration is not limited to the embodiment, but
the present invention may include design variations within
the scope without departing the gist of the present invention.
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For example, although an exemplary configuration has been
explained where the driving part is an engine, the present
invention is not limited to this, and a driving means such as an
electric motor is possible.

In addition, although an exemplary configuration has been
explained where the main handle has a ring shape as seen in
side view, the present invention is not limited to this. The main
handle may be shaped as a cylindrical rod as long as it
includes a gripper that the user holds and is provided to be
able to rotate with respect to the main body.

Moreover, although an exemplary configuration has been
explained where five restriction grooves for the restriction
part (locking portion) are provided every forty-five degrees,
the present invention is not limited to this. Another configu-
ration is possible where seven restriction grooves are pro-
vided every thirty degrees and three restriction grooves are
provided every ninety degrees, and various modifications
may be made appropriately depending on the feature of a
power working machine to which the present invention is
applied.

The invention claimed is:
1. A handheld power working machine comprising:
a main body including a driving part;
a working part configured to drive by the driving part; and
a gripper,
the gripper including:
arestriction part configured to be able to switch between
at least a restriction state where the gripper is
restricted from rotating with respect to the main body
and a release state where the gripper can rotate by
releasing the restriction state; and
a plurality of switching operation parts, wherein:
the gripper is provided to be able to rotate, with respect to
the main body, around a rotational axis extending from a
front side, where the working part is located, to a rear
side where the gripper is located,
the plurality of switching operation parts are each config-
ured to perform a switching operation to switch between
the restriction state and the release state in the restriction
part,
the plurality of switching operation parts are disposed on at
least a right side and a left side as viewed toward the
front side of the gripper,
the switching operation parts include respective force point
portions that are configured to be pressed while holding
the gripper,
the switching operation parts are provided to be able to
slide in a downward direction of the handheld power
working machine with respect to the gripper, and
a direction in which the switching operation parts slide and
a direction in which a force acts on the force point
portions are parallel to one another.
2. The handheld power working machine according to
claim 1, wherein:
the switching operation parts are biased by a biasing mem-
ber; and
the respective switching operation parts disposed on at
least the right side and the left side of the gripper are
substantially a same distance apart from the biasing
member.
3. The handheld power working machine according to
claim 2, wherein:
the gripper is formed by a casing which is fabricated by
combining a pair of case components having opening
parts opposite to one another;
a plurality of parts are accommodated in the casing; and
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one case component is combined into the other case com-
ponent after the plurality of parts are accommodated in
the one case component.
4. The handheld power working machine according to
claim 3, wherein:
the gripper includes a throttle lever to operate output of the
driving part; and
the switching operation parts are disposed in positions in
the gripper where the switching operation parts and also
the throttle lever can be operated while the gripper is
held.
5. The handheld power working machine according to
claim 2, wherein:
the gripper includes a throttle lever to operate output of the
driving part; and
the switching operation parts are disposed in positions in
the gripper where the switching operation parts and also
the throttle lever can be operated while the gripper is
held.
6. The handheld power working machine according to
claim 1, wherein:
the gripper is formed by a casing which is fabricated by
combining a pair of case components having opening
parts opposite to one another;
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a plurality of parts are accommodated in the casing; and
one case component is combined into the other case com-
ponent after the plurality of parts are accommodated in
the one case component.
7. The handheld power working machine according to
claim 6, wherein:
the gripper includes a throttle lever to operate output of the
driving part; and
the switching operation parts are disposed in positions in
the gripper where the switching operation parts and also
the throttle lever can be operated while the gripper is
held.
8. The handheld power working machine according to
claim 1, wherein:

the gripper includes a throttle lever to operate output of the
driving part; and

the switching operation parts are disposed in positions in
the gripper where the switching operation parts and also
the throttle lever can be operated while the gripper is
held.



